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PROBLEM TO BE SOLVED: To enhance spectral characteristics and compactness by respectively setting 
the angles of light made incident on a first dichroic mirror and a second dichroic mirror within a specified 
range. 

SOLUTION: A prism for synthesizing three colors 117, the light of three primary colors are synthesized to 
one and the synthesized light is made incident on a projection lens 118. The prism 117 is constituted by 
joining three of a first prism 131. a second prism 132 and a third prism 133 in turn from the lens 118 side. 
Three prisms are obtained by polishing an optical glass and the refractive indexes thereof are mutually 
equal. Then, the first dichroic mirror 134 and the second dichroic mirror 135 are formed on the respective 
joined surfaces. The incident angle &theta 1 of the light on the first mirror 134 is set within the range of 20 
deg.-40 deg. and the incident angle &theta 2 of the light on the second mirror 135 is set within the range of 
25 deg. -35 deg.. 
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m^m-w b . xm h 3 rxnmwf^ ^ti^M t 
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A. 1 istiti^^sfct-cws^wyxfibo, r-r 
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[00 32] Ml 0 l*»^>!ll^)§il/;#, *03 
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[0 0 3 7] zzx'PDm^a^-<^fi'<r>wimz':>\,-iX m 

2(a), (b)) ^fflV^T®#lciKBJ-t-l., 
[0038];j^'jv-125 4>tc«i:*»«OMfB ( W 
f^, ^MmMfal 24tDf.i;) *i^^St$itTU5, H* 
«ffil 2 2{CJ±TFT (H^-ti-f ) TF 
T«^:ti/, i9H*«fiil 2 2(c®EA^EPjD$ix 

B««ffil 2 2±(r)m^EEf^U\^i-sm^-^xm 
^m-tl, (112(a)) t^-f J:aic«ESrEPJoLTV^ 
^v^^^ffiT'Ji, '?-ii-ftT.c7)7Kja«?gB^Hl 2 4{i^rSfl>5r 



:^ri4ii{c:ie(6] v ^§ . c: (7)<^®t-{i--K 'J v- 1 2 5 1 * 
iS«?gB^H 1 2 4 1 t@tif*ll*i"^ t , AMitlim^-t 
I. 

[00 39] ZZX' (02(b)) tc^-t-t^fc. n\^m 
fii 1 2 3 1 B*tta 1 2 2 ^{i«E^Eni!jn-ri. tJgs^^M- 
d . ?SB^B^T#:-S*|SitciSf6] Lit ^ 
comVf^i$>i=>t't^^U'?~l 2 5cO®tff*t-^^p-li: 

[0040]::^T, PD jSbV ^"^^;^^o«^:^ra^^o^ ^ 

TI^BJ t-CiJ< . U -7- 1 2 5 i: LT, Wbfflll, 
^t^WtcJ: Dm-tl.^i'hiH^E'fW (mm, uv 
ffili) ri^-^a^l 2 1 

1 26tti-^c7)^|!g^S)(tTffi»$ixS. fti^Sfc 
Lt"(iW^t'-X*ifliv^^ix§C:i:*^^v->. P 

Dm^^'<^^Mziim:mzmijfl]m(mmism^j:^\ 
Tv^mii 2 1 t^^iftis«i 2 eraifc^is-fLcouvffi 

fli«^i-i?g^«^3-i:S:ig^§-ti:/ivg^ (m, m-^mW. 

mj^) i\ix-th, mzmm^^n-^mmmMt 
^amttm^mth, m^ifi'j'-^j:\^^^i (112) t 

if^tiio i,zimma 1 2 4 1 =3r D , JS^B*^'^ \ , 
7j<«^^fSB^B 1 2 4 {ijigg^^fco=5r*^'l. » 

[oo4i]<j:ic, mi) \,z^sLtzm^<^^x\ 3fe 
^^ruxAi iTtcoc^T, (113) -^m^^xmrn-f 

[0042] 3fe-^«r'JXi.l 17(i, m\)^cn 

w^vyxi i^mt^iomz^ miwjXAi 3 1, 

||2cr)r'JXAl 32, m3(7)ryXAl 3 3c7)3ocO 
r ij XA*iJg^ L-C«)t $ fit V . 3 ocor U XA{± 

(i. Ill<7);5''-f ^'□^ 'yJ^S^-l 34i:ll2iO^Mi? 
D-< -y^s^-l 35*i?efiic$ilTl.'>l). 

[0043] Alw 1 3 6 \zxm-hmLMi. 'mm 

1 3 9 f-JS^RIt? ^l, II 1 (ny^ ^o^-yi?57- 

1 3 4tcAitft^,TAi*L, Mvm^%fixm,m\ 

3 9 i 0 tiilt-ri. . Altffi 1 3 7 {CAIttl.*fe7t(i, 
m2(?5^>fi?o-f-y^'S5-135 \,z}s^m e 2 t'AW 

micor-f :?D^ •y;5'S5-l 34 
LTHilffl 1 3 9 J: O )mfh . AWH 1 3 8 (=Alt-f 
l>#fe7K(i, IS2c7)r-Y:?D-f .y^S7-l 35, ^1 
(n^A^uA-y^^y-l^A^mdmskLxmrni 
3 9J:0tfJlfri., 

[0044] iClt'. Altft^iiAlt^lf^ati, (13 
3 ) tc^-r 7° U XAIffig t t-i. i t t'l/ ^-fK 1 4 5 ° J; 

•tz. 3^-^^r^)X2^\\i±W-'t.'LX\j-:xyn9y\iz 
imx'%h. 

[0045] iS^f 1. AltAcOKfflfc LTJi, Al*^^^ 
i^^'2 0° m±4 0- tlT, mneiif2^' iiLh3 5 
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[0 0 4 6] AWA<9i*^'2o- areola. mi<7) 
rvxA 1 3 1 *^'3t« 1 4 0 bmm.^j:i:mzmmi,z^< 

^0. fe-^^rUXAl 1 7, SDf (01 ) l,Z^Ltz& 
^M^^a^ayA-i^btcffi^T't^rV^ Alt 

^<9i*i4 0' a±.com-^ii. m$mnt^4 5- (oy 

[00 4 7] Xme 2*^25' OTOJt^ii. 

3 5- JiLhc7)Jt^{S, AMft^i*^2 0- fiLht^Srl.^ 

[0 0 4 8] S^>t, ilfiL<fi. Alt:ft^i*>'2 0° 
mJi3 0- OT. A»^e2*i2 5" JiLli3 0' OTT' 

[00 4 9] Sg2<?)ryXAl 3 2fcm3C0rUXAl 

XAJIIX±, m2c07°UXAl 3 2fcm3i07°UXAl 
3 3(i|ll tSDX?&^fife^T't: , h-ftt*f'JT3^ 
I., 

[0 0 5 0] -tco^-^, xmn0ibMm02b<^mi^ 

[00 5 1] 
[St6] 

9 .= 9 0 * -29. 

[00 52] fi!oT, SeSi ( 6 ) S-)ll/::-r^f'^-c\ *>o 
iieA^SeHrtTASt^^i fcAltft^a^^S^AS*:^^ 

!5^g-r^{f^C\ (01), (03) tC^L/t*IISS(0 

m«^Jl::fcv ^TJi . «iA*f:ft 5r -eit^'^iAW^I 6* , 
26- , ASt:ft^2*^'3 2° fc^cl,iatC^gL-n^ 
I., 

[00 53] (04(a), (b)), (05(a), (b)) 

uA'yy^v~\3 5m^mmw&.^m. (04 

(a)), (05(a)) Ji^l (0:5^^ i?n^-v^ $7-1 
34<7)^«-3K^*, (04(b)). (05(b)) {i;m2 
cO^-f ^'o-< .yi? S 7-1 3 5i7)^jiK^3§*^^L, 
(04(a), (b))(lSii3K, P{i3K. g^JtcO-eit^' 
(05(a), (b)) {ig^oK<?)»7KS 

[00 54] mi<0:J^^^'O'< -/9^=>-\mmt£(r) 

X\ ^ffiS^;R{i2o#ftL, 5SjS;Ri!l«0¥<tJS*^4 9 
5nm. ^^m^<n^mm.^5Q5ximt\.X\^h. 

li. ^ffi*ftS:5 4 0nmfcLTV^^. 
[0055] (04(a), (b)) tS^-ri!^7 77:)- 

f>i3*^S<t3tC, (01 5(a), (b)) tC^L?t^3fe!|t 

tttcit^TSJSAitft*v|N$ t^tof , m 1 



•x^'$7-13 4. m2coy^^'n>f 'yi?S7-l 3 5 

ffi-C^Tv-i^, fi!-5-C, 3fe-&^rUXAl 1 7*>^>tfi 

[0056] ^-f^o^-yj?S^-l 3 4{i. » 
JiAStft*526- y^^'n-f 7^55-13 5^03 

iJ'o-f v^i5-13 4S:SS*fi:ttL{f, ^2<7)^^ 
^'o^ 7^? $7-1 3 5WiiSfe3K*<A*fL^V^<7)T', 
m2coy-f i?o^ -y^^S^-l 3 5i?)*tt!S;ft^#tW 
iO+^cOjgft ( 54 0 nmm) {Clftg-Tixtt'. ^20 
r-f i^D-f 7i?59-l 3 5{i, miiO^-f ^n^ 
$7-1 3 4<tO»AWft*^b«cl=<-rt, CtLtil. 
SS^t. P«3e(7)4^ffl8^ft^i-M1ili;^^AW«ficff14t 

•tlZkX'. ^2i0^-f^'n-f 7^^57-1 3 5c0^ffl 
aft^^t. mi£7):5^-<^o-< 7i?S7-J;0J£<i5e 

[0057]<J:fc. (05(a). (b)) t2^^^7 7*^ 
i^hij-^hXdlZ. (016(a), (b)) tC^L-t^!f# 

mzit^xmi<^y-! 7:j'$7-i 34, ii2<7) 

y-^^xnA 7:J'$7-1 3 5ti,t, ASt^lffi#tt*% 
MSflTl^l.. ta!-5T, (01 4 (a) . (b) ) c7)«figj; 

[0058]§/i>t, (03) (CSL3t3fe-^^T'JX 

A 1 1 7 {i . ( 0 1 7 ) Ltzmmry^-^^r y 

9 4<^J;-9t^mJi5r*tT«<^^<-^cOT\ 

«!')T. 2£»)i«7)fflS;ftJS:«i'g^$^i^ (01 7 ) CDfe 
•^^7- U XA 9 4 J; 0 . r y XA(7)ffii*i«<iT'^« 

[ 0 0 5 9 ] i i t\ ( 0 1 ) (C^ L^cliE!cC0fe^f|f3K 
^i^$-1t^-ri.^"-f :?o>f 7^?S7-1 04, y^^n 
7 ^' $ 7- 1 0 5{i, '?-il-f)h.AStri.^OSS|IASt 
:ft$r44° . 3 8' fcL. V.-ffit4 5* OTfc LTV^ 
^. 0, -b7h^fti3y>'N-;5' 

fiSr^l., L*>*>. 7V-h«i0r^^n-f 7^?S7- 
l 0 4 . 10 5 tfcV^T i,»Alt:e*vlN^ (-^{5 

(0060] BLhiO i 0 *l6BB<7)*5^i:S«^B 
fi. fe^^jt^^SC (03) t^L/i<S^c0 3fe-&fig;r 
yXA$fflV'>TV^I.«7)X\ (01 3 ) l,Z7nLfzyv-V 
^ffiVA J? a>f 7 ^' S 7-$-fflv^;t#&tC5^^-ri. 
A-i^x vx-rix^®^5^Mb, $ ^>tc{ift>'N'- 7 7 
t -i]M\L^z^ 0 ik^l-yXOiax hT-y 7°(7)«II5rM 
mx^. tfz. (014(a)~(b)) t^t^^rT-f^^u 
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[oo6i]^i>, (El), ms) izipUzmfS. 
mm^^m?:mm-ty^ 1?^-^ -y^ 5 5- 1 0 4(i 

[0 0 6 2] mic^^^-f ^'O'f ■y^'S7-l 3 

4^»Stf, SI2(0:/-^^u-^7^'5^-13 5S:iSR 
IttL, fe:»-m^^<^/^;?o^-y^S7-l 0 4^ 

^co^ico^^i'a^ •y^'S5-l 34tm2or^^ 
D-f ■y^J'S^-l 3 5c7)^3K^*#S^ (06(a), 
(b)) , (H7(a), (b)) t^-r. 

[00633 (^6(a)). miia.)) iimiioy^ 
i^a^ yi^iy-13 4<7)'»^m&m. (06(b)), 

(07 (b)) {im20^^ ^-n-r ■y^' $5- 1 3 5«0^ 
^ii*2r^L, (116(a), (b))(i;S«3fe, Pffl 

i^<7)'?-it-fn<^t»-3K^*, (117(a), 
(b) ) (i@^cr)^*^*c7)Xlt^lffi«eS:«LtV^ 
I.. 

[0 0 64] »S:WCS)S»lcO:r^i?D^ ■y^'S7- 
iJ'o^-y:?S7-13 5{i, ^fflfe*S:58 5nmtL 
[0 0 6 5] :icoi§^. 2'0(/)^f-fi^xi-y:^S.y-ti> 

[0 0 6 6] JlO^^i,, (116(a), (b)) tCS^-fiJ'' 
yyi)'(^hi-^Xdlz. (Hi 5(a). (b))(c^Uc 
ibmttCibKt: , m 1 cor^ ^' >y ^ 5 5- 1 3 
4, |l2(50r-^J?o-f v^S5-135i:ttCSfi3lfi, 

[0067] iTt, (ia5(a), (b)) {CS^-r^^777&^ 
^>^p*>I.J:at, Alt««c#tt{::-^V^Tt|5l«tw (01 
6(a), ( b ) ) L7t^3t#l4tCJt^-Cm 1 coy 4 ^ 
D>f -y^^S^-l 34, |g2c7):?'-^^n-<-y;?5 7-l 
3 5ti,(CffiM$nTV^.|.. 

100 68] zcoxoiiz. :^mmcommx'ii. (03) 

CS^-r 3fe-^Er'JXi^(30ih3K#ttW5: 2'3q^U/SA>', 
W, J|:<7)3-fe(^@£a{i^^>t-ffe<50ffl;^-^i5-tir-ej)-:' 



[ 0 0 6 9 ] t ^c, :^mm(ommx'i,i. m 1 eor-f ^ n 

^•y^S5-'\O^A3tft^2 6- ,S2(?)^>fi?o 
^.,,^55 -yvco^AWII 5: 3 2 • {c^ixm^S I 

[0070] ^-^mit^ikcor^ -y^^y-io 
4, 1 0 5tcov^Ti>, :^mm<nmmx'i,i. m$xMA 

2:-^■^^-fi^4 4° , 38° fcLT^^I.*^ 4 5° JilTT' 
S>it{ffl!!O^AIt««^S^-&t'-^t LT(>AV\ 
[0071] Sfe-^^rtlXA, •fe^)-^3fe^mi7)3fe<^ 

[0072] {mk<nmm2) ms) \>zf^^mm. 
^m.(ommi. m^^-<^ivi 14. 115, 1 1 6 ^ 

^ti^ix 3 fe-^B^T 'J x\i. 1 1 7 «OAi«t::ia« L/C t 
W*!?, #«g|5p"B, ^lt^iaS:^S^I±^T (01 ) 

t.zTT^Lfzm^m-'Xhi . 

[ 0 0 7 3 ] ?SBV^°^>^H 1 4 . 115, 1162:3fe 
-^^rUXAl 1 7«AM£0®tia-ri.;J:tj; 

4 , 115, 11 6{i3-fe-^^r'JXA 1 1 7(33t^i^ 
[0074] LTfi:, 'J/t-i^^X.+f^ 

^-JM m) ^(m^^') 3->®iiiKE 10 5 1 xh 

•5, Siif^Jii. 4 0T-fc2., iflii, 2nmMm: 

m^^tixa 0 , 2?«^^^ Lxmmmi tzumcf 
[0075] \^-nin^^^-kmm\^ti§^i>. ts^ 

[ 0 0 7 6 ] «-MaA";t.;H 1 4 . 115, 116*^3 
e^BKrUXAl 1 7C3fe^|g^Si!T'ia«L7t«^Wj?!; 
IfttCOi-^-C, (02) {C7pL/;?gH^>'N°^-/H 14, 11 
5,11 6c^»fPJia0^fflt^TJilTtijiB3-ri.. 

[ 0 0 7 7 ] ^ygH^H^'^VH 1 4 . 115, 1 1 6A^BI 
«§ix-CV^^:i,^li^, ASt3t«iTV^a«l 2 lffllA>f> 

A« t , ^ 7- 1 2 4 «co*}s^^»tf9 1 2 4 Tisa-r 

gmt-t3t<7)-^{4Ml6]«l 2 6cO^Mi:(!0^ffi 
X-mt. St/;KiJ-?-l 2 51fcAlfr.&<, AWLit 
jKJi*iS«?SB^B 1 2 4 t'St/^titgL ( 2 »:«ta n?^ ) 
L , -e^OitSL t/t3fci?)-lSi5«iSlS]a« 1 2 6 *^ 4> *lt1- 
•S. ailtL/c*{iiS^W>-XtcAttL, X^?'J-VWS 
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[00 7 8] {^-7t. «^9-'>°^VH 14, 115, 11 
6 5: 3 fe-g-^r U XA 11 7 tcm^ffl^ ^ LXWrnt 
•i..Ii:T', jgB^BA°^-;H 14, 115, iietsfi^ 

^ruxA 1 1 1 b(nm\,z-^-mm&m.-ti>^mi 

[ 0 0 7 9 ] ^ Jt , 3fe-^^r 'J 1 1 7 cOHSftfflJS 

?g^A-;t>;H 14, 115, 11 6tBt^0, 

4 , 115, 1 1 6 1 Sfefe^^ry XAfcCOMRW 

[00 80] 5ri3. Vg|'8A-:7^;m4, 11 

5,11 63iJ3-fe-^^ryXAl 1 7fcll*$ilTV^S 
jaiiflmtC?gB^B>'^°^/H 14, 115. 116 

[00 81] mi, (08) t.T^U^«jS(i. 
Xhtttg?:J: OtSli^-yr-STti^fc. (01 ) hZTr^Ltm 
^C0?S^yN-jt^;H 14, 115, list 3fe-^«ril 
XA 1 1 7 5ril« L!t*^5rS^ LfztK 3fi-^^r ij X 
Al 1 7{± (03) C^t!ttiOi:|SI-T?)0, Cc7)r 
i;XA^fe^Bg5£^^tcfflv^;t:?»*{i, ^Mom«l i 

[0 0 82] mmmms) (H9) t^-rjg^s^ 
^s«i, ^m%^m^-^m^ihmm\,z m 

3) tC^Uv:«)*<?DXl)XA?rffl>,\ », gti.BR 

[0083] 141 \±m&.^n.t LXffim-. 1 4 3 
l±3fe^^PTUXA, 1 53, 154, 155{iHm)^ 

m-^b i-xm^nf^^->\'. 1 5 etsfe^^^st Lx 
i03fe-^Ber'jXA, isimmfitixcoik^u 
yxxhh. 

[ 0 0 8 4 ] ?g^A-;t-;H 5 3 , 1 54, 1 5 5«1. Bft 

i>«^i^^ftMfi im^tzi>(ox'h'o . ( 0 1 ) (c^ L 

it?S^^-<^''H 14, 115, 11 6i>cr,t^--X'h 
I.. ^Jt. 3fe:»'#?r'JXA14 3i:3l&-&)tX'JXA 
15 6i, (01) t^i^tJt3&-&f£,ryXAl 17i:|3l 

[ 0 0 8 5 ] Jtji 1 4 1 {i, ^ ^ll-J^y^ K 5 y7°5rt' 



[00 86] *M14 lA^(blli^)$fL5t#. $1. »C7)3 
il^y£5:^tyg^ii, ^KIt5 5-14 2^gT, 3 
fi:5J-fPXy XA 1 4 3 fcAltf S . 3fe^»r U XA 1 

Asi^zi.-ox^m^tifzS'om.^mi. «fe3fe*»'^s 

ltS5-144, 14 7$:gT7-<-;UKL'>Xl 5 0 
IC, |im3t*^'^^S7-14 5, 14 82:ST7-f- 
yPb'I^yXl 5 It, M^*^'^S:ftfS7-14 6, 1 

4 9 ^UX . 7 -f H 1/ yX 1 5 2 C^it-fitAlt-f 
•& . ^ <^ , 3 ^iOi^fejfeJi. -e^l-filStJE-r 7 ^ - 
;l-Kl/yX1 5 0, 1 5 1, 1 5 2 . ?SfaA-:t.;H 5 
3, 1 54. 1 5 5^jiilL/tf*. 3fe-^^7-'JXAl 

5 6 1 Ai+t-l. , 3 fe^^r 'J X A 1 5 6 {i . 3 0(7)M 
fe^eS-lOlC^EL. -^^^/X^^C^eti^^P-yXl 5 7 
tzXSitl . iS[^BA-;t-.;U 1 5 3. 1 54, 1 55 {iffM 
§ix/t3t¥mj±, Jg¥VyXl 5 7lcj;-:>-CX^"j-y 

[0087] ^Offi^c?)*^. » 1 4 1 ^-m^a^^^- 
;H53. 154. 155 tX'(^mmM^WM.i>^ 3-& 

1 ) tZ^sLtzm^X'^^^fz V U-UyX 10 9. 110 

m^^^x<xi>mb^j:*). tfz. mm^^?ki>r^j 

XMz^mfStb LX^^^fzMz-t-y h^i^t:Wni,za 
y^-<^hi,zm^x^l. 

[0088] 3fe^»r'jXAi43, ^^-^mr'jx 

A(i, (03) (CSTLJt3fe-^^riIXAl llbWlt 
i.cr>^M\'^X\^lcr,X\ mm^h (04(a). 
(b)). (05(a), (b)) O^LJti^C^O. (0 
13) (c^L!t7V-b«or^i?n^ 7i7 5 7-2-ffl 

v^TtJ^t^^-ri. ^ yA-i^x yx-fix^»ms*^ 
ft, $ ^> t A'- yC^yt-ij xft tff 3 ^¥1^ yx 

c03Xh7-y7°(7)iSffl?:^T'#. t-fz. (014(a) 
-(b)), (015(a). \Zir^Uz^A';^A^; 
^7 5 5— ^<7)MSA*fft*M5° X'hh¥^';u^ 'j7 
rUXAIrfflV^/t^tC^-rS, r>fi?o-<-y^'S9 
(0 1 7 ) fc^p tfc^^ 

s^rt.s/^^n'f ■y;5'ri;xA«^Miitceil-t.?.3 
X f s i'z\mm.m'c%yn^\<zm^x% h.^-^ 
X. i^mmm.m.'m.^mm.%, . SM^s-cfes 

[0089] ^fc, M^m+tESSilTV^^ 3fe^i- 
jSrUXA14 3i4, 3fe^)Sr'JXAl 5 6{li:, 

v^i50T\ r!;XAi:LT*'^X-ft^p°a-^, 7°5Xf- 

=.^hf£bt-i^-^£h^'^^bx'^^^m,\.. 
xm^mz:^\M.m%m.uz\,<r)Xi^^\-^. m^-b 

bT(4x^l/y^^'j3-;l.$:±m^fcU^i>«*5, 
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iiiV-", fflt. C:ixf>cO*&c03fe^»r'JXAl 4 3 
<75Jg^^«±, 3fe-&B!4ryXAl 5 6i:B&|5l-j^. t^t 

[00 9 0] (mm<7)mm4) oio), (lai 
1 ) . (012) ts^-fs^a^^afi, v^-fixtR 

hKi. ( H 1 0 ) toT^t«js<7)B«je^^s«i:. mm 

rJi-^^frJSSSrfflV^^-^ ^a>7T'S0, (01 1 ) IZ 

[0091] arc, ±E3-5i7)S^Mtov^T, mm 
^mizL^j:ii<^mmti. t-f. (0io)t^tts 

=^l§^W±i«^^i4i-f»SfB^fflV^7^ct.cOT\ 1 6 1 
(i3K%4^Sh LTO^eii. 1 6 4ii^^m^^^^t 
LTiO 3-fe^i-W-^^r y XA. 1 6 5, 166, 1 67 

[ 0 0 9 2 ] ^SH^H>'^°^-;H 6 5 , 166, 1 6 7{i, ^ 

h-s^^wamim^^fzRmL^^^^)\^x'h^. tr^. 

3fe^M-^f!!(;ryXAl 6 4{S, (01 ) l,Zmlfz3^ 

^&ruXAi 1 7tiBiti>(7)^fflv^ri^i.» 

[0 0 9 3] 3tj!^l 6 1(±, ^f^^Jl-z^y^ Vyyr^^b' 
<nWAyyrb. yyriy^(>m^^titz%cr>m\-^^m 

OiiZtc-^X^^h. 

[0 0 94] 3ldiSl 6 It^ti^-n^titz^^. •»<7)3 
IEfe3feS:#tfi^atll. ^S:itS5-l 6 2, 16 3^ 
ST. 3fer5i-»^Bi(iryXAl 6 4CA»f-tl., 3fe^i- 
»r y XA 1 6 4 J: oT:M-»^^iyt:3 ^<?)Jg-fe3K{i, 
»fe3^*^^SH^B^^"^vH b5{Z. #fe3K*WH^N°^vH 6 
6{C, ISfe3K*^'»t^^;H 6 7t-?-fL-fitAS*-r&, 

5, 16 6. leii^zi-^x^m^tifz^m-^ixx. 
Wf 3 y XA 1 6 4 nA«-r s , 3 

-g-^r y XA 1 6 4 {i . 3 -5(7)116^$: 1 t , 

^^$i^7t3t(±S'9 1 6 8lcAtt-rS. iitSbKfc LT^ 
ii$ix?t3e(±, -e^0{5i:^^:*>'^^) 1 6 8{cJ;-pT3I3K 
^il. ^P$ii^V^3t{i:K'3 1 6 SSriliSLTS^l^y 
Xl6 9tCAIttl., icOj:3tctT. fcSL^ttt^O^^t 
i: L-TfS^^U/H 6 5 , 1 6 6, 1 6 7±tJ^«§^t 
/t3K^ffi{i. iS¥l/yXl 6 9tcJ:-oTX:J'y->'± 



[0095] iOm^(7)%&i>, tKjII 6 1 t^hWL^BJ^ 

^^;H 6 5, 166, ie7tx'<^wm^wm.if3 

^bhmb<^?>(^X\ Xi?y-y±cr)fe%-tt:^J (0 
1 ) lZ5r:tf.zm^Xm'>t: y U-UyX 10 9, 110 

1 -^co 3fe^)-»-^figr y XA 1 6 4 Tit fig LT 

[009 6] 3feta-»-^«TyXAl 64(±. (03) 
{C^Uc3fe^f£7-yXAl 1 7i;|SIttoSrfflV^-CV^ 
■SCOT', :M-3e#ttt, (04(a), (b)) . (05(a), 

(b)) o^titi^tc^'), mi3) izijkUzru- 
h^ff>y^-^u^ ^y-^m^^tz^^z^-fh-n 

y^s->>x yx-m^SMJS^Mt;. $ h\,z\mf^- -y 
7 * Xfttcff oW^iyyXcr>axvr-v roiSM^ 
Slg^T'^. tJt, (014(a)-(b)) . (015 
(a), (b)) C^L?t:J^^:^n^ .yi?57-^0«PA 
*f:ft*M 5" T'*)S^-f :?0-f -y ^'TyXA^fflt^/S;! 
^t^-ri. , ^' -y ^' S y-(r>jf%W&E^itcr) 
Wmf^. (017) t:^L/S^Ji$r*-tl>r^ 
•yi?TyXAcO^;itC^H-r-g.3Xha. 

^M^SMi,, S»ffiJgT-feB3i. e^ijffl56^i0^» 

[0097] ^fe. ia±cO^)!ifeom^TS^L/v:. 
^IM^Srfflv^Jtg^S^^^ao*^, (01), 

(08). (09) (01 0) tcfci^^T, iitiSLTt 
i;fiJt*c7)it^f:tr5^{i;c:^i^>t|j|gtl.tc7)-cii:^< , 

fztmmmm^mmxmtL^ tstaTe^x^'y 

[0098] (011) {c^-rtS^M«>T^gg 

V b y -y :J'X^«tcSW5 7-*W^J§ii/ira«^ 
^fflUfciOT', 1 7 l{i3K^^f5i:L-Cc03KjS, 1 
7 5 i; LT CO 3 fe^^^-^^r y XA . 

1 76, 1 77, 11 simmm^tLxcnm^B^-^ 

1 7 9Jig¥#Sfc LTcoS^^yXT'S)§, 

[0099] 7-< b^N>7'l 76, 17 7, 17 8{i, 

mm.\m^zmtx. ^ b y -y ^'x^^jts^y^ixTt^^a 

/h^r^SSt 5 7 -£0<i # LTtK^^S Srm-r 1. 

<?)*&t. 3fe^^is^fiicryxA 1 7 5{±, (01 ) 

S^UcSfe-^^ryXAl 1 7i:|iItt<7)S-fflV^TV^ 

■So 

[0 1 00] Ml 7 ^^';WN7-f F^yr^i:' 

[0101] %mi 7 lA^(,iii:n^tltz^>. W<7)3 
Jlfeit^^tf i^oKii. ^RitS 7-172, 1 73, 



( 12) 



Wgg^l 0-1 047 6 3 



7 -f K U 1 7 4 SrSir . 3 ^.^M-^^r 'J 
1 7 5{cA*f^l., 3fe3i-»r'JX'iKl 7 5fcJ:-:)T^i• 
»§^^7t3-:><7)JK^{i:. Wfe3K*-'fg^^N'^^/H 7 6 
t:, #fe3fc!f)^?g^^N'^^/H 7 7t. Hfe^te^m^N-^^/l- 
1 78t-?-il.'fnAI+-fl.. SOiOSfeBi, -e^t-fil 
nm-tl. 6, 1 7 7, 17 8tJ:o-C 

^ii§tl7tf^^§fL-C. fftA'3iJ-Mfe-^^riJXAl 
7 5tASt-ri.. 3fe^)-»-&BgTyXA17 5{i. 3-:j 

XI 79fcAlti-|.. ^KB%''^°^VH 76, 17 7, 17 

a^L'yXl 7 9{cJ;->TX>7«J-y± (05Tii:-r) 

[0102] ic7)^Bgc7)%^ t , 1 7 1 *^^>?gB^B^N° 
^-;H 7 6 , 1 7 7, 1 7 8 S mH3Bfl3teS&*SEii*^' 3 
fei:t^L<^l.<7)T\ x^';-y±iOfe%H4*Mll 
1 ) (C^L^'iffifiK-CfflV^yi VU-UyXl09. 110 

3K^^ ^ 1 OCO 3 ^m-^^r 'J XA 1 7 5 LT 

[0 103] tfc, 3mm^^rVXA17 5li. 
(113) t^t/S3fe-&^TyXAl 1 7fc|sIttiOS: 
fflV^TV^|,OT\ ^Tfe^t {114(a), (b)) , m 
5(a), (b)) CO^tTtiatC^O. ([113)t^L 

A- .y 7 * -;*x-ft;t# 3 ii^uyx</)ax hT-yr 

(Dmmmmx'^ . ti::. (iii4(a)~(b)) , m 

15(a), (b)) t^Ucy-^rJ'D^-yi^S^-^cOS 
JiAStft*^4 5- rS>l.^^^'D^7^'rUXAS:ffil^ 
:^c^-^lc^-r I. , o >f 7 S 7 -0^^#tt^^ 
^kcoilll^, ( II 1 7 ) {c^ ^^tl 
n-^ 77rUXA(7)S^{cSH-r§axhift, ^fdi 

[0104] ( n 1 2 ) i,ziFrPimm.mimm. 

ii, aSJftt^fl-f-?.?SHliS:fflv^}ttc^T\ 18 1{i3K 

tT£03feM, 1 8 3(±«7th-AXTy 7 
^,184 t LT CO 3 fe^JS^^r U 

XA, 18 5. 186, 18 7{±B«?B)3g¥ShLTcO 

1 8 s^wc^^^b LxcDik^i^yxx'h 

[0 1 05] 7^ 85. 186. 187{i, 

m.m^^zmtx. m.miSx^m.itLx±^mmm- 
mikim\>^fzmm)^^-)vx'ht. mmmt lt 

tl3lit'-AXriJ 7^'{i2'?OTUXAS-S-^Lfc 



A184{i. (01) tS^L7t3fe-^fi!4rUXAl 17 
[0 106]7l£jil8 1ii, ^ii^JVJsy^Yyyr^sK 

(oimy yrt . y yr^^i^mi-^titz^cDmmim 
JSL, -^mmmtti^-)uv iy-m^^tifzus 

[0 107]3tjS18 1*^^>Ji}:^$ait*. »c7)3 
^.^i-^tsmMi. ^SltS 7-18 2 ^^T, « 
3ieh'-AX7°'J 7:5^ 1 8 3fcAit-ri.. fl^et'-Axr 

7 1 8 3 i,zmLfz mjtcr, a . pmm:s.T-m^ 

t LTiiit t- Axr ij 7 ^ 1 8 3 L , Sffl3K(i: 
^*f$:h.Tfe:5)-»-&^7-'JXAl 84tlA»f-ri.. 3fe 

j^mr vxAi s^izx-^x-a^m^iifzs -:>ffiw&% 

1 8 6 iife3K*5^«^>'^°^v^ 1 8 7 {C-eil-fixAWI- 

-th.Wi^^U^)VlSb, 187, 188tJ;oTfflR 

XA 1 8 4 (CAItt I. . 3 ^■9fm^'^r 'J X A 1 8 4 
{i, 3oc7)Mfe*^By io(c-^figL. ^WL^tU-zmi 
fft/mt'-AXX'J 7^183 tcAftf-tl. . m^B^^^- 
;H86, 187, 1 88tJ;-?T^ii§^l/iffiP3«3K 

^ pmmz^m^fitzmmit\:-M.xy^j 7 

18 3&^jgLTa¥l/yXl8 8(::Aftft. 
^V^Sii3l£{ifl7Eh-AX7°U 7 ^ 1 8 3tC ioTKW 

^ixx±misim\izmf^h. .icoidtc, ?Sh^bvn°^> 

;H8 5, 186. i8 7±{c?g^oastfrtto^<l:t 
J;-oTJgfK§fL;t3t^«ii, ik^l^yXl 7 9(cJ:oT 
X?'J->'± (H^-tf-f) 

[0108] ;£7)^fig««^t> , 3tJi 1 8 1 *^'i>»N- 
^VH86. 18 7. 188tT'cr),lBMSS*SElSI*^'3 
fei:t^L<^^c7)T', Xi7>J->±c?Dfe^-tt*Mia 

1 ) tS^LfcffifiicTfflV^/^ y l^-l^yX 10 9. 110 

5: 1 OiO 3 fe^)-*l^^r y X A 1 8 4 T« LT 
v^|./ci6-fe7 h±i^^imi,zayj^^ hl,zms&X'^h. 

[0109] tfz. S^ii-m^l^rUXJ^ l 84{±. 

(03 ) t3^^t/c3fe-^^7°yXAl 17bnti>c^i: 
m\'^X\'^^<^X\ (HI 3 ) iz^LfzTU-h^cTiy^ 
9x3^ 'V^ ^y~i:m\^tz^f,z^^~th-nyj<-i^ X 
yX-ffi^m^^^i\L. ^(>^Z\t9:f^-y'?yt-:^X 

-fbcrff 0 ts^ u y xco 3 X h T 7 rcoiBS S: m-ei. . 
[0110] ^3K#tttcMLTti. zm^. mm.m± 

5 9-S:^ttt'|i|.. t^foT, (I114(a)~(b)) t 

[Z^m-h^mii^j:\\ fit, (111 5(a), (b)) 
^Ltz-f^'^'u^ -v^^y -^(nmW^XMfi if A 5° X' 
S) cJ' -f ^ o-< 7 ^' r y XA Srffl V ^tz^\.z^-th , 



(13) 



^^¥1 0-1 04 763 



Mizmmt^^xhrn. ttiiimm^iti:>nmzfm 
mm-cmm. mm^mco0:mtk^mmmiz 

[0 111] ^fc, JjlhO^TWHSS^OjeWtcfev^T. 
yyy\ ^-tyyyyy^ )\u^yyyr^ aUf^M 
[0 112] 

\mf^<mW\\;:X±mi.')\zimmzi.ii\i. B-^CO^ 

A N^s/i^y^ 1 o^oa^v yxxMmh t # 
I.. 

[01 ] *i6Bflo-jgi6<7)BBtcist$^a«*^ac7) 

[US ] *»Hj«J5^¥M^^gwcfflv^^ 3fe^^ru 
[04 ] Bfe^figry 
[US ] *^Hj(ois^s^^gatcfflv^^ Bfe-^figr 'J 



[03] 




117 



[06 ] 3|s:^BBois;?S*.T^^at:fflv^l, Bfe^jSru 
[07 ] *^Bjc7)js^S^T^^Btcfflv^§ sfe^fSru 

[ 08 ] *^BJO-||)iO)^®t J: l.t5¥S^^a<7) 

m9'i if ^m(7)-mm<r>mzi.hm-mwrmm.<^ 

mio^i^wm-'mmmm^zxh^i'w-m.m^w. 

[011] if-wm-mm<r)mm\,zi:t^k'w-mm^m 
offM0 

[01 2] *^BH(7)-|||ifi£r)Beic<J:.StS¥S^gg 

[013] m.^(r>^%m^m^cr,m^m^m 

[014] «f*<7)g?S«S^gac7)i{B&ffl^0 

[01 5] ts*<^i$^M^^^stfflv^i.fe-&fiicrijx 
[01 6] fi!*ojs^a^^itfflv^i,fe-&^rux 
[017] i^ios^a«^$^a(7)ifB&)(fg^0 
101 ^es 

1 04, 1 05 ^-fi?a>f z:???- 
103, 106, 107, 108 ^^^5 5- 
114, 115, 116 W.¥Bf^^)V 

1 1 7 Bfe^KTUXA 

1 1 8 i^n-vyx 



[08] 




110 



(14) 



#^^10-104763 



[Hi] 



101 itm 

103. 106, 107» 108 ^S*f5^- 

104, 105 ^^(?n-(-j<P^'y- 
114,1 15, 1 16 

117 3fe^fiS:ru:?z. 

118 fe^L^>::? 





121 

122 mmmm 

123 n^^nm 

124 zK^4^5gSia 

125 ;Kuv- 
126 



122 



124 



126- 



123 



121 



124 
125 



'122 



124 



124 



126^ 



123 



[09] 




(15) 



0- 1 0476 3 




( 16) 



#^¥1 0-1 04763 




(17) 



0-1 04763 



[014] fSl5] 




}1 — I 1 1 1 1 

400 450 500 550 600 550 700 



Searching PAJ 



http://www1 .ipdIjpo.go.jp/PA1/resull/detaliymain/wAAAa29692DA41 01 04763P1 .htm 



PATENT ABSTRACTS OF JAPAN 



(1 l)Publication number : 10-104763 
(43)Date of publication of application : 24.04.1998 



(51)Int.CI. 




G03B 33/12 
G02B 5/04 
G02B 27/18 
H04N 9/31 






(21)Application nimiber : 


08-256120 


(71) Applicant : 


MATSUSHITA ELECTRIC EVD CO LTD 


(22)Date of filing : 


27.09.1996 


(72)Inventor : 


MTTO SHEVYA 








TANAKA TAKAAKI 



(54) PROJECTION TYPE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance spectral characteristics and compactness by 
respectively setting the angles of light made incident on a first dichroic mirror and a second 
dichroic mirror within a specified range. 

SOLUTION; A prism for synthesizing three colors 1 17, the Ught of three primary colors are 
synthesized to one and the synthesized Ught is made incident on a projection lens 1 1 8. The prism 
1 17 is constituted by joining three of a first prism 131, a second prism 132 and a third prism 133 in 
turn from the lens 1 1 8 side. Three prisms are obtained by polishing an optical glass and the 
refractive indexes thereof are mutually equal. Then, the first dichroic mirror 134 and the second 
dichroic mirror 135 are formed on the respective joined surfaces. The incident angle θl of 
the light on the first mirror 1 34 is set within the range of 20°-40** and the incident angle θ2 of 
the light on the second mirror 1 35 is set within the range of 25°-35°. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It consists of three prism members characterized by providing the following, to the two aforementioned planes of composition The 
1st dichroic mirror and 2nd dichroic mirror are formed sequentially from the aforementioned projection means side, respectively. For the 
20-degree or more angle theta 2 of the light which is 40 degrees or less and carries out incidence to the 2nd dichroic mirror of the above, the 
angle theta 1 of the light which carries out incidence to the 1st dichroic mirror of the above is projected type display characterized by 
25'degree or more being 35 degrees or less. An optical generating means to emit the light containing a color component in three primary 
colors. A color separation means to decompose the synchrotron orbital radiation of the aforementioned optical generating means into three 
primary lights. Three image formation meanses by which the three aforementioned primary lights carry out incidence, modulate the 
aforementioned primary lights, and form an optical image. Providing a color composition means to compound the output light from the three 
aforementioned image formation meanses to one, and a projection means to project the light compounded with the aforementioned color 
composition means, the aforementioned color composition meanses are two planes of composition. 

[Claim 2] The aforementioned angle theta 1 is projected type display according to claim I which is 20 degrees or more 30 degrees or less, 
and is characterized by the aforementioned angle theta 2 being 30 degrees or more 35 degrees or less, 

[Claim 3] The aforementioned angle theta 1 and the aforementioned angle theta 2 are projected type display according to claim 1 which 

ftilfills the following conditions. 

[Equation 1] 

* j= 9 0 • - z e z 

[Claim 4] Each angle of the light which a color-separation means has two dichroic mirrors, and carries out incidence to the two 
aforementioned dichroic mirrors is projected type display according to claim I arranged so that it may become 45 degrees or less. 
[Claim 5] It consists of three prism members characterized by providing the following, to the two aforementioned planes of composition The 
1 st dichroic mirror and 2nd dichroic mirror are formed sequentially from the aforementioned projection means side, respectively. For the 
light which it is 20 degrees or more 40 degrees or less, and the angle theta 2 of the light which carries out incidence to the 2nd dichroic 
mirror of the above is 25 degrees or more 35 degrees or less, and is outputted from a projection lens, the angle theta 1 of the light which 
carries out incidence to the 1st dichroic mirror of the above is projected type display characterized by being the natural light. An optical 
generating means to emit the natural light containing a color component in three primary colors. A color separation means to decompose the 
synchrotron orbital radiation of the aforementioned optical generating means into three primary lights. Three image fonnation meanses by 
which the three aforementioned primary lights carry out incidence, modulate the aforementioned primary lights, and form an optical image. 
Providing a color composition means to compound the output light from the three aforementioned image formation meanses to one, and a 
projection means to project the light compounded with the aforementioned color composition means, the aforementioned color composition 
meanses are two planes of composition. 

[Claim 6] The aforementioned image formation means is projected type display according to claim 5 characterized by being a liquid crystal 
light valve using the macromolecule distribution liquid crystal which forms an optical image as change of a light-scattering property. 
[Claim 7] The aforementioned angle theta 1 is projected type display according to claim 5 which is 20 degrees or more 30 degrees or less, 
and is characterized by the aforementioned angle theta 2 being 30 degrees or more 35 degrees or less. 

[Claim 8] The aforementioned angle theta 1 and the aforementioned angle theta 2 are projected type display according to claim 5 which 

fulfills the following conditions. 

[Equation 2] 

0 j= 9 0' - 2 0 J 

[Claim 9] The 1st dichroic mirror of the above is projected type display according to claim 5 characterized by having the property which 
reflects the light of a green component and penetrates the li^t of blue and a red component. 

[Claim 10] The 1 st dichroic mirror of the above is projected type display according to claim 5 characterized by having the property which 
reflects the light of a blue component and penetrates the light of green and a red component. 

[Claim 1 1] Each angle of the light which a color-separation means has two dichroic mirrors, and carries out incidence to the two 
aforementioned dichroic mirrors is projected type display according to claim 5 arranged so that it may become 45 degrees or less. 
[Claim 12] It consists of three prism members characterized by providing the following, to the two aforementioned planes of composition 
The 1st dichroic mirror and 2nd dichroic mirror are formed sequentially from the aforementioned projection means side, respectively. The 
angle theta 1 of the light which carries out incidence to the 1 st dichroic mirror of the above is 20 degrees or more 40 degrees or less. The 
angle theta 2 of the light which carries out incidence to the 2nd dichroic mirror of the above is 25 degrees or more 35 degrees or less, the 
three aforementioned image formation meanses The light which fixes so that it may be optically combined with the optical plane of incidence 
of the aforementioned color composition means, respectively, and is outputted from a projection lens is projected type display characterized 
by being the natural light. An optical generating means to emit the natural light containing a color component in three primary colors. A color 
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separation means to decompose the synchrotron orbital radiation of the aforementioned optical generating means into three primary lights. 
Three miage formation meanses by which the three aforementioned primary lights carry out incidence, modulate the aforementioned primary 
lights, and form an optical image. Providing a color composition means to compound the output light from the three aforementioned image 
formation meanses to one, and a projection means to project the light compounded with the aforementioned color composition means, the 
aforementioned color composition meanses are two planes of composition. 

[Claim 13] The aforementioned image formation means is projected type display according to claim 12 characterized by being a liquid 
crystal light valve using the macromolecule distribution liquid crystal which forms an optical image as change of a light-scattering property. 
[Claim 14] The aforementioned angle theta 1 is projected type display according to claim 12 which is 20 degrees or more 30 degrees or less, 
and is characterized by the aforementioned angle theta 2 being 30 degrees or more 35 degrees or less. 

[Claim 15] The aforementioned angle theta 1 and the aforementioned angle theta 2 are projected type display according to claim 12 which 

fulfills the following conditions. 

[Equation 3] 

e )= 9 0° ~ 2 $ i 

[Claim 16] The 1st dichroic mirror of the above is projected type display according to claim 12 characterized by having the property which 
reflects the light of a green component and penetrates the light of blue and a red component. 

[Claim 17] The 1st dichroic mirror of the above is projected type display according to claim 12 characterized by having the property which 
reflects the light of a blue component and penetrates the light of green and a red component. 

[Claim 18] Each angle of the light which a color-separation means has two dichroic mirrors, and carries out incidence to the two 
aforementioned dichroic mirrors is projected type display according to claim 12 arranged so that it may become 45 degrees or less. 
[Claim 19] It is the projected type display characterized by the thing on which it is [ things ] the prism object characterized by providing the 
following, and, as for the three aforementioned primary lights, the optical path length from the aforementioned optical generating means to 
the aforementioned projection means spreads abbreviation etc. mutually, and which is constituted so that it may become. An optical 
generating means to emit the light containing a color component in three primary colors. A color separation means to decompose the 
synchrotron orbital radiation of the aforementioned optical generating means into three primary lights. Three image formation meanses by 
which the three aforementioned primary lights carry out incidence, modulate the aforementioned primary lights, and form an optical image. A 
color composition means to compound the output light from the three aforementioned image formation meanses to one, and a projection 
means to project the light compounded with the aforementioned color composition means are provided, the aforementioned color- separation 
means and the aforementioned color composition means At least two dichroic mirror sides of the 2nd dichroic mirror whose angle theta 2 of 
the light in which the angle theta 1 of the light which carries out incidence carries out incidence to the 1 st dichroic mirror it is [ dichroic 
mirror ] 20 degrees or more 40 degrees or less, respectively is 25 degrees or more 35 degrees or less. 

[Claim 20] The aforementioned image formation means is projected type display according to claim 19 characterized by being a liquid 
crystal light valve using the macromolecule distribution hquid crystal which forms an optical image as change of a light-scattering property. 
[Claim 2 1 ] The aforementioned angle theta 1 is projected type display according to claim 1 9 which is 20 degrees or more 30 degrees or less, 
and is characterized by the aforementioned angle theta 2 being 30 degrees or more 35 degrees or less, 

[Claim 22] The aforementioned angle theta 1 and the aforementioned angle theta 2 are projected type display according to claim 19 which 

fulfills the following conditions. 

[Equation 4] 

e 9 0 ' - 2 e z 

[Claim 23] The 1 st dichroic mirror of the above is projected type display according to claim 1 9 characterized by having the property which 
reflects the light of a green component and penetrates tiie light of blue and a red component. 

[Claim 24] The prism object of the aforementioned color-separation means and the prism object of the aforementioned color composition 
means are projected type display according to claim 1 9 which is the same configuration or a similarity configuration mutually. 
[Claim 25] It is the projected type display characterized by the thing on which it is [ things ] the prism object characterized by providing tfie 
following, and, as for the three aforementioned primary lights, the optical path length from the aforementioned optical generating means to 
the aforementioned projection means spreads abbreviation etc. mutually, and which is constituted so that it may become. An optical 
generating means to emit the hght containing a color component in three primary colors. A color-separation composition means to 
decompose into three primary lights and to compound again the synchrotron orbital radiation from the aforementioned optical generating 
means. Three reflected type image formation meanses to modulate the three aforementioned primary lights which cany out incidence, 
respectively, and to form an optical image. They are at least two dichroic mirror sides of the 2nd dichroic mirror whose angle theta 2 of the 
light in which possesses a projection means to project the output light compounded by one by the aforementioned color-separation 
composition means, and the angle theta 1 of the hght which carries out incidence of the aforementioned color-separation composition means 
carries out incidence to the 1 st dichroic mirror it is [ dichroic mirror ] 20 degrees or more 40 degrees or less is 25 degrees or more 35 
degrees or less. 

[Claim 26] The aforementioned reflected type image formation means is projected type display according to claim 25 characterized by being 
a reflected type liquid crystal light valve using the macromolecule distribution liquid crystal which forms an optical image as change of a 
light-scattering property. 

[Claim 27] The aforementioned reflected type image formation means is projected type display according to claim 25 characterized by being 
the reflective element which forms an optical image by arranging a reflective mirror in the shape of a matrix, and controlling the inclination 
of the aforementioned reflective mirror. 

[Claim 28] The aforementioned reflected type image formation means is projected type display according to claim 25 characterized by being 
the light valve which forms an optical image as change of form birefiingence. 

[Claim 29] The aforementioned angle theta 1 is projected type display according to claim 25 which is 20 degrees or more 30 degrees or less, 
and is characterized by the aforementioned angle theta 2 being 30 degrees or more 35 degrees or less. 
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[Claim 30] The aforementioned angle theta 1 and the aforementioned angle theta 2 are projected type display according to claim 25 which 
fulfills the following conditions. 

[Equation 5] 
1= 9 0 • ~ 2 9 i 

[Claim 3 1 ] The 1 st dichroic mirror of the above is projected type display according to claim 25 characterized by having the property which 
reflects the light of a green component and penetrates the light of blue and a red component. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the projected type display which carries out expansion projection of 

the optical image mainly formed in light-valve top RU on a screen. 

[0002] 

[Description of the Prior Art] In order to obtain a big screen image, the optical image according to the video signal is formed in a light valve, 
and the method of irradiating light at the optical image and carrying out expansion projection on a screen with a projection lens is learned 
better than before. Recently, the projected type display which uses a liquid crystal panel as a light valve attracts attention. 
[0003] It is full color, and in order to acquire the projection picture of high brightness and high resolution, three hght valves are used as the 
object for red, the object for green, and an object for blue, and many methods projected with one projection lens are used. In this case, the 
color-separation optical system which decomposes into three colors of red, green, and blue the white light outputted from the light source, 
and the tone Narimitsu study system which compounds three colors to one again are needed. 

[0004] The example of composition of the projected type display which constituted color-separation optical system and the tone Narimitsu 
study system using the plate-like dichroic mirror is shown in ( drawing 13 ). The white light outputted from the light source 1 is decomposed 
into red, green, and a blue three-primary-colors Ught by the color-separation optical system which consists of dichroic mirrors 3 and 4 and a 
total reflection mirror 5 after being reflected by the total reflection mirror 2. Each primary lights are compounded by one by the tone 
Narimitsu study system which consists of dichroic mirrors 12 and 13 and a total reflection mirror 14 after penetrating the field lenses 6, 7, 
and 8 which correspond, respectively, and light valves 9, 10, and 1 1, and expansion projection is carried out on a screen (not shown) with 
the projection lens 15. 

[0005] moreover, the example of composition of the projected type display which constituted the tone Narimitsu study system using the 
dichroic prism ~ (- it is shown in drawing 14 (a) - (c)) 

[0006] The composition shown in ( drawing 14 (a)) is the type with which two dichroic mirror sides of the color composition prism 36 made 
the shape of X character. The output light from the light source 21 is decomposed into three primary lights through the total reflection mirror 
22 by the color-separation optical system which consists of dichroic mirrors 23 and 24 and total reflection mirrors 25, 26, and 27. pass the 
total reflection mirrors 26 and 27 -- since two color components and hghting optical path lengths (distance from the light source 21 to light 
valves 33, 34, and 35) of others [ component / color / advancing ] differ from each other - the illumination distribution on a screen -- three 
colors — etc. - equivalent to the case where it is the optical path length — like — abbreviation — relay lenses 28 and 29 are arranged 
auxiliary so that it may become equal After three primary li^ts penetrate the corresponding field lenses 30, 3 1 , and 32 and light valves 33, 
34, and 35 and are compounded by one by the color composition prism 36, expansion projection of them is carried out on a screen (not 
shown) with the projection lens 37. 

[0007] (" two dichroic mirror sides and total reflection side of the color composition prism 52 are arranged like the dichroic mirrors 12 and 
1 3 of composition of having been shown in ( drawing 1 3 ), and the total reflection mirror 14, and the composition shown in drawing 14 (b)) 
uses as prism all space through which light passes, and is a shape[ of L character ]-less ** type as the whole prism The output light from the 
hght source 41 is decomposed into three primary lights through the total reflection mirror 42 by the color-separation optical system which 
consists of dichroic mirrors 43 and 44 and a total reflection mirror 45. After three primary lights penetrate the corresponding field lenses 46, 
47, and 48 and hght valves 49, 50, and 51 and are compounded by one by the color composition prism 52, expansion projection of them is 
earned out on a screen (not shown) with the projection lens 53. 

[0008] (— the composition shown in drawing 14 (c)) — two dichroic mirror sides and total reflection side of a tone Narimitsu study system — 
(~ although arranged like the composition of drawing 14 (b)), it is the type which constituted the tone Narimitsu study system from dichroic 
prisms 74 and 75 of the shape of two cube, and a total reflection prism 73 of the shape of the one triangle pole The output light from the light 
source 6 1 is decomposed into three primary lights through the total reflection mirror 62 by the color- separation optical system which consists 
of dichroic mirrors 63 and 64 and a total reflection mirror 65. Three primary lights penetrate the corresponding field lenses 66, 67, and 68 
and light valves 69, 70, and 7 1 , and after being compounded by the tone Narimitsu study system which consists of dichroic prisms 73 and 74 
and a total reflection prism 72 one, expansion projection of them is carried out on a screen (not shown) with the projection lens 53. 
[0009] 

[Problem(s) to be Solved by the Invention] The tone Narimitsu study systems which will be arranged between three light valves and 
projection lenses are some projection optical system which carry out image formation of the optical image on a light valve on a screen, and 
the astigmatic difference generated when penetrating the angle-of-inclination precision of each reflector of the dichroic mirror which 
constitutes a tone Narimitsu study system, and a total reflection mirror, position precision, flatness, and a dichroic mirror influences the 
quality of image of the projection picture on a direct screen. 

[00 1 0] Since the dichroic mirrors 1 3 and 1 4 and the total reflection mirror 1 2 from which the composition shown in ( drawing 1 3 ) 
constitutes a tone Narimitsu study system are all a plate-like, tone Narimitsu study systems are lightweight and a low cost, and, moreover, 
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have the advantage of being comparatively good, in the viewpoint of a color reproduction and color use eflFiciency in the optical property of 
dichroic mirrors 13 and 14. 

[00 1 1 ] However, when a shock is added to the whole set, each reflector of dichroic mirrors 1 3 and 1 4 and the total reflection mirror 1 2 shifts 
from an initial state in mechanism, and the technical problem that the optical axis of red, green, and blue shifts mutually, and it is easy to 
generate the convergence gap on a screen by this occurs. 

[0012] Moreover, since dichroic mirrors 13 and 14 and the total reflection mirror 12 are all plates-like, they are difficult to keep the 
precision of flatness good. Generally, when the flatness required of the reflector of a tone Narimitsu study system sets to lambda wavelength 
of the light in which the maximum amount of gaps within a scope with an ideal flat surface carries out incidence, below lambda is desirably 
needed below 21ambda. When flatness is not good, the resolution fall by degradation of a convergence gap or an image formation 
performance is caused. Especially, in the case of dichroic mirrors 13 and 14, with the internal stress of the multilayer currently formed on the 
substrate, flatness also has the problem that aging occurs, and if it is going to realize the above-mentioned flatness, it needs to thicken board 
thickness. However, thickening board thickness increases the astigmatic difference and it becomes the factor in which this also degrades 
resolution remarkably. 

[0013] Furthermore, the composition of ( drawing 13 ) needs to have the long space from the hght valves 9, 10, and 1 1 to the projection lens 
1 5, and the projection lens 1 5 needs to have long back FUKASU. In this case, the outer diameter by the side of the projection lens 1 5 
especially light valves 9 and 10, and 1 1 is large, and the overall length of the projection lens 1 5 also becomes long, and it leads to the cost 
rise of a projection lens. 

[0014] then, (- like composition of having been shown in drawing 14 (a) - (c)), if a tone Narimitsu study system is made the composition 
using prism, the angle precision of a reflector and position precision will hardly generate the convergence gap by the shock after set assembly 
etc. only depending on the process tolerance of prism Moreover, since prism has sufiFicient thickness, it can realize comparatively easily and 
the flatness as which each reflector is required does not almost have aging of flatness, either. Since the dichroic mirror side is ****(ed) by 
prism with a refractive index equal [ the astigmatic difference ], it does not generate. Therefore, the projection picture of high resolution 
without a convergence gap is easily realizable. 

[001 5] Furthermore, since the space from a light valve to a projection lens is occupied with material, such as optical glass with a refractive 
index higher than air, the air conversion optical path length can shorten it compared with the composition of ( drawing 13 ), and it can 
constitute a projection lens compactly. 

[00 1 6] Thus, the above-mentioned technical problem generated with the composition of ( drawing 13 ) is solvable by considering a tone 
Narimitsu study system as the composition by prism. 

[0017] however, (-- the criteria incident angle of the light which carries out incidence to the dichroic mirror side of a tone Narimitsu study 
system is 45 degrees, and each composition shown in drawing 14 (a) - (c)) becomes disadvantageous in respect of color-reproduction nature 
and color use efficiency compared with a plate-like dichroic mirror, when this is a dichroic prism 

[0018] As an example, the spectral transmittance of the dichroic mirror of the color composition prism 36 of composition of having been 
shown in ( drawing 14 (a)) is shown in ( drawing 15 (a), (b), drawing 16 (a), and (b)). The vertical axis of a graph expresses permeability 
and the horizontal axis expresses wavelength. ( Drawing 15 (a) and drawing 16 (a)) express one spectral transmittance (red reflective bluish 
green transparency) of two dichroic mirror sides arranged in the shape of X character, and ( drawing 15 (b) and drawing 16 (b)) express 
another spectral transmittance (blue reflective **** reflection), moreover () [ <A ] 
PlREF=mkujitu/tjitemdrw.ipdl?N0000=23 7&N0500= 1 E_N/;>?>?;89?>?;89?>? 

89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89'>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 
89?>?; 89?>?; 89?>?; 89?>?; 89^?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 
89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 
89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89'>?; 
89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 89?>?; 
89?>?;89?>?;89?>?;89?>?;89?>?;89?>?;89?>?;89?>?;89?>?;89?>?;89?>?;89?>?;89>^^ 
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